carry the apxIV gene, the ApxIV toxin could be the best choice as a toxin antigen. Infections with A. pleuropneumoniae are usually diagnosed serologically. A diagnostic test that is species specific rather than serotype specific is preferred. Two indirect enzyme-linked immunosorbent assays (ELISAs) presumably based on ApxI and ApxII toxins have been reported. 4, 9 However, these Apx toxins are serotype specific. It may be possible to develop ELISAs based on the ApxIV toxin that can be used for diagnosis of porcine pleuropneumonia. Therefore, the ApxIV toxin has potential value for use both in vaccines and in diagnostic tests. ization 
Effect of dietary factors on the detection of fecal occult blood in cats
Silvia Puhl Tuffli, Frédéric Gaschen, Reto Neiger Abstract. Eight different diets were each fed to 6 cats to evaluate the effect on a guaiac and an o-tolidine fecal occult blood test. Fecal samples were collected from day 5 through day 7.
Canine blood or pure cottage cheese were used as positive and negative controls, respectively. One hundred thirty-four fecal samples were analyzed. The dry fish (capelin) and vegetable (tapioca) diet and the pure cottage cheese diet had only negative results in both tests, whereas a canned chicken and cereal (rice) diet had negative results in all fecal samples in the o-tolidine tablet test and in 10 of 16 fecal samples in the guaiac paper test. All other fecal samples from cats eating 6 other diets and the canine blood additive were positive in both fecal occult blood tests. These results indicate that occult blood tests based on o-tolidine and guaiac are clinically useful, but cats need to be on a strict diet before the tests are used.
Test kits to detect occult blood in feces are widely used in human medicine for early screening of intestinal hemorrhage due to benign or malignant gastrointestinal (GI) blood From the Clinic for Small Animals, University of Bern, Laenggasstrasse 128, 3012 Bern, Switzerland.
Received for Publication March 8, 2000. loss. 1 In veterinary medicine, fecal occult blood testing has been suggested for patients with anemia or unclear GI disease and for animals receiving drugs known to cause GI hemorrhage. Only a few studies, however, have evaluated occult blood tests for their usefulness to detect minute amounts of blood in feces of animals. 2, 4, 9 Fecal occult blood testing can be a valuable tool to detect Commercial fecal occult blood tests use the presence of the peroxidase activity of hemoglobin, which oxidizes substances such as guaiac or o-tolidine and induces a color change. Diets containing red meat or having a high peroxidase activity (e.g., fruits, vegetables) can cause false-positive results, and diets high in vitamin C can cause false-negative results. 1 This study was performed to assess the usefulness of 2 human fecal occult blood test kits in cats fed a variety of diets, including meat-based diets.
Six barrier housed European shorthair cats (3-4 kg) were used for this study, which was approved by the Swiss Animal Care Committee. The results of physical examination, complete blood count, and biochemical profile were all within the normal range. To ensure that the cats were free from GI parasites, each cat was treated with fenbendazole (50 mg/ kg body weight orally every 24 hours for 3 days). The cats were housed together in a 3-ϫ 4-m room for 4 days. After this time, each cat was housed separately, and feces were collected for 3 days.
At the beginning and the end of the study, a negative control was performed by feeding the cats plain cottage cheese. Eight different diets (Table 1) were evaluated based on their protein, vegetable, and fiber content. Canine blood (20 mg/kg body weight) mixed with cottage cheese was fed as a positive control. Canine blood was used to avoid transmission of feline diseases. To allow adaptation to the new diet and ensure clearing of the feces produced from the previous diet, cats were fed each diet for 7 days. Feces were collected once daily on days 5, 6, and 7 and were always analyzed by the same person (SPT).
The 2 commercial fecal occult blood test kits, which were used according to the manufacturer's instructions, were an o-tolidine tablet test a and a guaiac paper test. b One hundred thirty-four fecal samples were analyzed. All feces were well formed and grossly negative for blood.
Using the o-tolidine tablet test all results for diets C, D, E, c F, d G, e and H f were positive, and only 31 samples were negative ( Table 2 ). The negative results were observed with diet A g (16/16), a chicken and rice diet, and diet B h (15/15), a fish and tapioca diet.
Using the guaiac paper test, all results were positive with diets C, D, E, F, G, and H, and diet A was positive in 6/16 samples. There were 25 negative samples, which were from the same diets as produced negative results with the o-tolidine tablet test: diet A (10/16) and diet B (15/15). The test results from control diets with only cottage cheese and with cottage cheese and canine blood were negative and positive, respectively.
This study demonstrates that with both commercially available occult blood detection methods, the diet of cats is of utmost importance for obtaining valid test results. This finding is in agreement with studies in humans, where falsepositive and false-negative reactions occur when patients are not on a restricted diet. 1 Similarly in dogs, various dietary ingredients can cause occult blood tests to be falsely positive, 2,9 however, pure blood or hemoglobin was not fed in those studies.
The positive results seen with diets C, E, F, G, and H were not surprising because they all contained ingredients with high hemoglobin content. In contrast to the dry chicken and rice diet (diet H), the canned chicken and rice diet (diet A) was always negative with the o-tolidine test but positive in 38% of the guaiac tests. This difference could be due to a higher threshold for peroxidase detection in the o-tolidine test, as reported by others in dogs. 2, 9 In these 2 previous studies, only 1.5% of all analyzed fecal samples were positive in the o-tolidine test, whereas 27.3% of all fecal samples were positive with the guaiac test. 2, 9 Fish has a high endogenous level of peroxidase activity, 7 so it was not surprising that all fecal samples were positive using both tests after feeding canned tuna fish (diet D). However, diet B, containing a high proportion of capelin (Mallotus villosus), was the only diet with entirely negative results in both tests. The reason for this finding is not entirely clear; however, different processing methods may have inactivated the peroxidase activity in this diet. 9 In addition to dietary ingredients, other factors such as observer interpretation, mixing of fecal material, or fecal wa-ter content can influence the results. Furthermore, enteric bacteria producing peroxidase have been incriminated as a cause for false-positive results. 3 Cats harbor high numbers of small intestinal microbes, 6 which may explain the higher number of false-positive fecal occult blood tests in cats than in dogs. 2, 9 Similarly, faster intestinal transit time results in more positive test results, 4 and cats have shorter gastric emptying and intestinal transit time than do dogs. 8 In human medicine, immunologic methods using specific anti-human hemoglobin antibodies are much more sensitive and specific than the enzymatic occult blood test, because they are not influenced by dietary factors. 1 A study in dogs with anti-canine hemoglobin antibodies produced equally promising results. 5 Anti-feline hemoglobin antibodies are not currently available but would provide a good basis for an alternative to the commercially available enzymatic occult blood tests.
Both tested kits are clinically useful for occult blood in cat feces; however, the diet fed prior to testing must be taken into consideration, and dietary restrictions are advisable before testing.
